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The endoplasmic reticulum of liver is the principal site for the metabolism of foreign compounds in the mammalian body. Endoplasmic reticulum fragments, the microsomal fraction, are classically harvested from an homogenate by the method of Schneider & Hogeboom (1950) , which involves a system of differential centrifugation. There are two major disadvantages to this method. First it takes between 3-4h from the time of obtaining the liver to the stage where a microsomal suspension is ready for use; this is particularly disadvantageous for the isolation of labile enzyme systems. Secondly, this technique involves the use of expensive high-speed centrifugation equipment.
It has long been known that aggregation of microsomes is pH dependent (Claude, 1946) . Leone & Redstone (1962) have shown that minimum solubility of rat liver microsomes (microsomal fraction) occurred at pH values of less than 5.5. Subsequently, Karler & Turkanis (1968) and Mitchard (1970) have used isoelectric precipitation to study microsomal enzyme activity although no mention was made in either paper of the cytochrome content, activity of NADPH-cytochrome c reductase and type I1 metabolic capacity, and substrate-binding capabilities of suchmicrosomal fractions. The advantages of this method are its ease of operation, speed (approx. 1 h to obtain a usable microsomal suspension) and the obviation of the need for high-speed centrifugation.
Therefore a thorough comparison of acid-precipitated and conventionally-prepared microsomal fractions was made with regard to their drug-metabolizing capabilities.
Male Wistar albino rats (80-15Og) were killed by cervial dislocation and their livers removed, homogenized in 1.15% (w/v) KCI and centrifuged by normal means (Fry, 1973) . A portion of the postmitochondrial supernatant was centrifuged at 105 OOOg for 60min to achieve a microsomal pellet which was washed once in 1.15 % (w/v) KCI and re-centrifuged; this fraction represented 'normal' microsomes. To another portion of the same postmitochondrial supernatant was added sufficient 0.2 M-acetate buffer, pH4.0, to lower the pH to 5.4. The resulting suspension was centrifuged at lOOOOg for Table 1 chrome c reduced/h per g of liver) * (P < 0.01).
Normal
Acid microsomes microsomes 26.0+ 1.2 (6) 37.2f 1.6* 3.47k0.29 (9) 3.50f0.32 0.89f0.08 (6) 0.95k0.14 0.83 f 0.08 ( Protein was measured by the method of Goodwin & Choi (1970) as modified by the present authors. All enzyme activities, cytochrome concentrations and spectrallyapparent binding constants (Ks) were measured by established methods (Fry, 1973) . Results are summarized in Table 1 . 'Normal' and 'acid' microsomes contain equivalent concentrations of RNA, cytochrome b, and cytochrome P-450, the spectral appearance of these cytochromes is unaltered by the acid treatment.
There is approx. 45 % more protein contained in the 'acid' microsomes. This extra protein is non-ribosomal, as judged by the concentration of RNA present, neither is it derived from haemoglobin, as noted by a lack of any appreciable peak at 420nm in the cytochrome P-450 spectrum.
Further, there are equivalent activities of microsomal mixed-function oxidase in the two fractions, as judged by aminopyrine N-demethylase, aniline 4-hydroxylase and NADPH-cytochrome c reductase activity, together with similar binding characteristics as measured by their binding affinity constants (Ks). This holds true for type I compounds (e.g. biphenyl gives a peak at 390nm and a trough at 420nm on addition to microsomal Vol. 2 suspensions) and for type I1 compounds (e.g. aniline gives a peak at 425 nm and a trough at 400nm). The appearance of these substrate-induced microsomal binding spectra is unaltered by the acid treatment (Fig. 1) . The results relating to type I metabolic activity are in accord with those of Karler & Turkanis (1968) and Mitchard (1970) ; however, this is the first published report regarding concentrations of cytochromes P-450 and b5, activities of NADPH-cytochrome c reductase, type I1 metabolic capacity and binding parameters in microsomes prepared by isoelectric precipitation. Fry &Bridges (J. R. Fry & J. W. Bridges, unpublished work) have shown NADPHxytochrome c reductase activity to be a sensitive marker for microsomal damage, as occurs in aging; Table 1 shows that isoelectric precipitation does not lead to any detectable damage of the resulting microsomal suspension.
We propose that isoelectric precipitation is a useful alternative to high-speed centrifugation for the preparation of hepatic microsomal fractions suitable for studies on the mixed-function oxidase system and we further suggest that the isoelectric precipitation scheme is preferable where rapid preparation of microsomes is desirable (e.g. from human livers obtainedpost mortem where further time delay is to be avoided). It has been shown (J. R. Fry Lk J. W. Bridges, unpublished work) that where storage of valuable samples is necessary it is best done by maintaining the liver sample solid at -40°C followed by the isolation of microsomes by isoelectric precipitation when required.
